
Subject: Information Regarding Prioritization of Management Objectives and Information
Needs

The expanding information needs creates an increasing demand upon GCMRC to accomplish all
desired programs in a timely manner. To allow the Center to continue to address expanding needs,
time related priorities were established for all information needs (Appendix B). The established
priorities will permit the Center to stage-in over years 2000 to 2004. the various information needs
currently specified by stakeholders. High time priority information needs will be initiated in year
2000, 2001 whereas other monitoring and research needs may be delayed for initiation until 2002 or
2003. It is anticipated that some monitoring and/or research activities on all information needs
currently proposed by stakeholders can be initiated in the next 5 years. Because the information
needs are now so extensive, and because many relate to annual or intermittent monitoring
requirements, it is anticipated that less than a third of the information needs specified will actually
be completed in the 5 year planning period. For example, much monitoring is expected to continue
into an extended 10 year program.

It should be noted, that in the efforts by the fourteen stakeholders to set priorities from the
perspective of time initiation of studies, no implication was made and/or is made regarding the value
of a specific stakeholder information need. All objectives and information needs are valued by the
stakeholders and no ranking was made regarding the differential absolute values of the various
information needs. The prioritization relates only to the time value of some information needs
versus others, that is. some of the information needs must be accomplished immediately whereas
others could be delayed.

In Appendix B information needs are listed in a declining number of votes placed by the fourteen
stakeholders who did the ranking evaluation. Those information needs ranking highest, between 8
and 14, were the information needs that this group of stakeholders felt needed to have monitoring
and research activity started immediately, that is. within 2000 and 2001. Those information needs
having a ranking of 0 to 4 are information needs that this 14 member stakeholder group generally
felt could be delayed to 2002 or 2003 and still provide value to the Adaptive Management Process.

The rankings in Appendix B do not mean that those information needs ranked between 8 and 12 are
more important (except for time value) than other information needs ranked lower. Neither do
information needs ranked 0, 1 and 2 have less value to stakeholders. They simply have less time
preference value for initiation in 2000 and 2001.

The prioritization developed by the stakeholders did accomplish for the GCMRC the objective of
defining information needs that could be delayed in the research and monitoring process. If
approved by the TWG and AMWG, the Center will use this information in programing monitoring
and research from 2000-2004.

Looking at the various information needs prioritized by the stakeholders to start early, one notes that
they are focused in areas of biology, especially endangered species. Also listed are cultural
resources, the water quality program at Lake Powell and aquatic productivity. When this group of
information needs is contrasted against information needs on hydro power, water flows, sediment,



trout, wildlife viewing, recreation, etc. we can see a general separation in time prioritization.

Criteria were developed prior to the ranking process. These were as follows:

1. GCMRC staff would not contribute to ranking votes, and would only offer technical
clarification.

2. Ranking would only be on time preference for start of research or monitoring on a
specific information need. No ranking would occur on objectives.

3. Votes by each stakeholder could only be cast for 55 information needs using two
different methods. This was a constraint placed to make sure that greater focus was
placed on picking the most critical time dependent information needs.

4. All information needs would be ranked by two methods:

A. Method O was developed across all information needs regardless of category,
i.e. biology or cultural resources. For example, a stakeholder could cast all
55 votes for biological information needs. O’s were placed beside information
needs for these 55 votes.

B. Method X was developed to emphasize information needs within resource
areas. Each stakeholder was asked to vote for at least 30 percent of
information needs in each resource area. X’s were placed for each of the 55
votes.



APPENDIX B

RANKING OF TIME PREFERENCES FOR INITIATING
RESEARCH AND MONITORING ON INFORMATION NEEDS



I

Information Needs Prioritization April 23,1998
Grouping by
Resource Category

Ecosytem Assessments

MO 1: Develop a conceptual model of the Colorado River ecosystem.

M 1.1 Thecmccpnulmodelwdlbeusedm~.. 14 7

A.1 -Aquatic Food Base

MO 1: Maintain and enhance the aquatic food base in the Colorado River ecosystem to support desired populations of native and
non-native fish. At a minimum, maintain continuously inundated areas for Cladophora and aquatic invertebrates at or
above 5,000

M 1.3 Detennme Ihc quuic food base  spaia  composidaa.  PoplLQa  sttwan$ demily,md-rrquidto
maiman  daircd  pqxdawru of ~UWC  and  non-  fish  in the Colondo  flivs ecosystan.

10 10

IN 1.1 9 10

MO 1: Maintain and enhance the aquatic food base in the Colorado River ecosystem to support desired populations of native and
non-native fish.  At a minimum, maintain continuously inundated areas for Cladophora and aquatic invertebrates at or
above 5,000

IN 1.9 (App.) Quanufy  and  evalute changes  m riva babimt  used  by dam opsnion, ova  time 4 2

IN 1.7 (App.) ldatify ai chawkza the wailable  qwdc habiot  of the  Colondo  Rivs  and significant  aibutmia,  such  u the 3 I
LCR (rifflz  ru% pool  b-, etc.)

IN 1.10 (App.) Deennntc  the &as of sediment  apcawe time on tentic mmmudlity  monlity 3 2

IN 1.8 (App.) Develop L mmpnhsuive aquatic  habits  map (witi  t2I.S)  for Ihe river mnidar Lt vviaa ants kv& I 1

M 1.11 (App.) Effsn of sediment removal  and tn~port  on  hypomcic  c~mmunmc~ 0 0

IN 1.12 (App.) EfFsb of selaium  cm bentbi&yp&eic  commtmilia. 0 I

A.2 - Trout

MO 2: In the Colorado River downstream of Glen Canyon Dam to the confluence of the Paria river, suffkient  ecological
conditions (such as habit& foodbase and temperature) should be maintained, which in conjunction with management by
Ariina Game and Fish.. .

M2.1 Daanine ecayswn  rcquimncn0.  poplrltion chunau  rad amxauc (0 maintain nuudly txpdwing  pqwluions 9 8
of Age U plw  fish  u I00.000 popllatiw level  in Gla Canyon.

IN 2.2 Detaminetmtdsianinbowtran  popllPioaaize.chuwterand sttuam  in Glm Canyon. 5 5

IN 2.4 De&mine Le wailability  and  qwlily of spawning rtbants indwGlenculyun~~ owuinthe 4 4
rambow  trout  fishery

IN 2.7
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IN 2.6 Define cnmia (e.g.,  lempmmra.  flow regms,  comammnm~  meals.  nuaiao) for sutaming  L healthy  rainbow
tmut  populuron  in Glen Canyon

IN 2.3 Evaluate huveswd  and  field  sampled nmbow  trout to damnme  the  conmbuuon  of nltunlly  mpmd~ccd  fwh 10 the
popdmon  1” Glen Canyon

IN 2.5 Dctemune the gmwtb  and  mndmon  of runbow  tmouf  I” Glen  Canyon

A.3 - Native Fish

X 0

3 4

I 2

0 4

MO 314:

IN 314.1

3) Enhance the Little Colorado River population of BBC  above 1987 levels determined by April/May hoop-net
monitoring in the lower I.200 meters of the Little Colorado River.. .4) Maintain or enhance levels of recruitment of
BBC in the mainstem..

Ddcrmmc adult HBC popul~tmns  md evduue  hfe history schedulea.  poprlation  health.  and reproductive su-
(Fall 97 RPM  I)

10 10

IN 314.12 Dctemum  impam  of flow  on young  HBC durmg study floon.  and  develop methcda  of deccting  changer in number,
to usast m atablshmg  levels of incidmul  tic.  (RPM)

8 9

IN 314.3 Develop and implement I pmgnm to evaluate &Tar of face48 limiting ovarnntaing  swvivd  of young-3f-y=
HBC in the Grand  Canyon  (Fall  97. RPM  I)

8 10

IN 314.2 Dewmine  levels  of raruitmcnt  of humpback chub in the mainstem and the LCR 8 11

IN 3/4.13 Develop biolog& entcna  governing the implementation of rpccid  flow that  will assum  that the lcvd of incidmtrl
take of HBC  k not exceeded  (RPM)

7 8

IN 314.8

IN 314.7

Duetmine  eRaa on phyxal  habitat  used by young fuha. food  buq and  dime  dTaa  on larval, juvcnik,  and  &It
native and  mm-native  tisha  of 1996 BHBF. Develop methoda to dara  dungs  in numknofHBC...

Daamrae  tigm  of fish food ~~~~~.Uld&Elt~lmpomatPthd~~oa,MdthC
dt-ku of Glen  Canyon Dam opmtions  on thee RXXLIQI. (RPM  I.C.vi) Evaiutelinkago....

Develop a habitat  suitability and availability index,  which may include backwuaa and near  shore  babii  wing
existmg  data for HBC Detaminc  the dfka of mainam!  hydrology...

Devdap a me&d  to damnme  the  number SHIBC wpmcd to be lost d&g spccid  flows and the relatiomhip  of
this  lca In the Grand  Canyon  populatian  (T&C 2)

6 7

6 7

IN 314.5

IN 314.9

IN 3/4.14

M3/4.11

IN 314.10

IN 314.6

M 314.4

MO 5:

IN 5.3

IN 5.2

IN 5.5

IN 5.1

6 10

Evduuc  all M flom in RPM. using monimring  and  rsMh  programs a&, determine patamal  impacn  to
thratmai and  mdmga-4  fish.

Acquire an undemanding of the frquaxy  of HBC yar classa in the system susaptible  to being transported
downstream  mu,  unfwonble  habii  and  impvt  of fbwr  on dmt year class. (T&C 2)

Lkvdop  a muegy  to summ  notable year clusa  of HBC that  arc suscqmble  to being tnnsported  dowunatn  into
unfworable  habitats (TLC 2)

Evahue impem  of sampling methoda and tur4on  use  (e.g..  habimt  change,  bmhng  mat&y)  MI humpback  chub
pOpUlurON.

Daamine  and  identify surmgu nuke  or non-naive tisha  for cahudon  of he&b  frmn for HBC and k,vatigue

trenda  in diseased  fuh.

6

5

6

Remove jeopardy for the BBC  in the Colorado River ecosystem (B.O. 1994).

Daam~na  the mticiped  et&a on HBC and other native papuluionr  which  may result from itwalling  a seleaiva
whdnti  rrm- for tbamd moditimion  m the maiman  of the C&rub  Rive3  dowwham of Glen  Cmyun
D a m .  Desmninethemnge

Evaluate  when m release wuma tanpenture  wta,  what  susond  putan of nlcw  to use  to avoid  wblisbmmt  of
permanent backwtcr  areas.  and how bat *I use flood% to limit expansion or invuion  of non-native fish  specks
(IWM 18)

Detennmc  l set of posslblc  tan-e changa  in the mamstem Colorado  Bivcr  radting from implemennng
sdtivc  withdrawal  (RPM I B i).

14 14

10 10

9 9

2 6
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I

IN 5.4

MO 6:

M 6.1

IN 6.2

MO 7:

IN 7.1

MO 8:

M 8.1

IN 8.5

IN 8.6

M 8.2

M 8.4

IN 8.3

MO 9:

IN 9.3

IN 9.1

n-4 9.4

M 9.2

MO 10:

IN 10.1

IN 10.2

IN 10.3

IN 10.4

8 9

7 9

Evdum  dicea  of withdnwm~  wuu an the hot budget  of Lake Powdl.  effects of pot&ally - wdlow into
Lake Mead.  and  the conaxm~nf  &ecu on the biou  wthin  both  r-in. Evaluate  the canpmmm  pmfila  along
wth heat budget

2 7

Establish a second spawning aggregation of HBC downstream of Glen Canyon Dam (RPM 4).

Lkvcbp  mtuia  for defining self-sutaming  popllat~au  of HBC

Asssr  farnbdity  of atablisbing  a second  populatwm  of HBC dommcun of Glen  Canyon  Dun  includii~  aha
cumt q&pcgauoru.

Remove jeopardy for the Razorback Sucker in the Colorado River ecosystem.

Detmmne  oppormn~tia  to establish RBS in the Grand  Cmyca (0.8,  possible development of spawning and ranng
war).  (RPM  3)

S 7

Achieve healthy, self-sustaining populations of flannelmouth sucker, bluehead sucker, and speckled date in the Colorado
River ecosystem, with special emphasis on flannelmouth sucker in Glen Canyon based upon the capability of the habitat
to support . .

f.ktuminetheaahuoffkmebw& mxka,bluduadsucka,mdnp&kdduei~~Gabndoitivs&ayaa4
wth rpecid  emphasis on  flannelmouth  suck  m Gim  Canyon.

8 9

Determrne  and  define impam  of dtmutiiw flow  regime  on natwe  fuh pop&&m  dvnta  and  snuaue. 4 7

Detmmne  requiranmo  IO mlinutdsllhvlcc  self-summing  populabom  of n&w  tish. 4 7

tktemune  populumn  dynanucs. diibuicm, and  0th~ life history micr  of native  fuh specs% 4 7

Dncrmine  hmwric  and  ammt easystan requrcmeno  (habips  spa&#. food source  m~sncier, etc.) of
native fish spas.

2 S

Determtne  histonc  and  current  chxuta  ud mucare of mlive  fuh populationr. 1 3

Attain rivcrine conditions, including appropriate habitat, that support all life stages of endangered and native fish  species.

DetemGnc  reluionrhip  among tributary hydrobgy,  mpmducdw  - of f&a.  and the abmdma  of fishes  in
mwwem mung  habim  (RPM 1.c.11). 3 _ 7

Daign apaimmml  tlotw  md nudia b include h&h study  tlmu in the aprinrr  and  bw mudy  flows  in the  summa
and  fall during bw wwu ywa  @PM  I .A)

2 3
Improve the mean for dammining  the  Maitica  of a Abw water yes@

thm madd  mmue..

Ass=  biotic  inpnaionr baurscanuivcd mn-Mtive fuha.  putiadarly dhne dla  OQW  in  nm rariag
h&inn  affected by dam opmtiom  (RPM  Kiv).

1 6

Quantify  m the cant  possible the effects  of spring  high study  flows  md summa and  fall low nady  flows  on I
adulgatd  and  native  full  (RF%4 La).

S

Minimize, to the extent possible, competitive and predatory interactions between native and non-native fishes.
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IN 10.6

IN 10.5

Evdute  the effeca  of varian tbv rqtmq mdudinS badulubiut  buildinS  flaw, habitat  mamtmmce tl0m.d
endan@  fuh ruearch  flow on the dimibudon  and  abundax ofnalivemd III(MLuvc  fuba in due  Colondo
Rimaosystemmd...

Identify  emrunS  and  potennd  IOUM  of intcracaon  (predwry, mmpmrive)  between  extant  non-nuke  fuha and
native tirha  of the Colorado River  eoxptem  and  important mbuunes

x 0

2 6

2 6

MO 8: Achieve healthy, self-sustaining populations of flannelmouth sucker, bluehead sucker, and speckled date in the Colorado
River ecosystem, with special emphasis on flannelmouth sucker in Glen Canyon based upon the capability ofthe  habit&
t o  s u p p o r t

m 2. (APP.)

PJ 5. (APP.)

RJ 6. (APP.)

I+J 1. (APP.)

CN 3. (APP.)

IN 11. (App.)

IN 4. (APP.)

r~ 9. (APP.)

IN 14. (App.)

IN 12. (App.)

IN 13. (App.)

I-N 8. (APP.)

IN 7. (APP.)

IN 10. (App.)

Duemum the orign  of adult Flannelmouth  SucWnmve fuh that  are utemptmg  to spawn  in the mamstem  Colondo
River wdtin  Glen Canyon? Are the old pre-dam  adults’?  Are the post-dam adulta  from  the tributaries,  i.e.. Ptia
River, that find

Desmbe the rpcdic  role of flow levels and  fluctutionr  on rqnuduion  and sumal of eggs.  Iraq yamg-of-yea,
and  Zulu. Speatiully.  detmnme  the  wail&bility  of m&cue near-shore habita  tbu  might be used  by law&e,  young-
of-year,

Daaibc the relative nnpormncc  of vuiow uibumrier  to flannelmouth  survival (spwnmg recmitmmf  predahon)

Es&lirh  whahs Flmnelmouth  Suckas4utive  fish are acatdly  spawning  in tie muntem Colondo  Riva within
Glen Canyon  under ammt caditions.  If spwnmg  acans. do  any egg batch  w luvv  survive? Daanine the
ClmmtMdpn...

Devdop L Flumdmouth  sucker camc+ul  model for the Colondo  Rives eusywem.  i.e.. food, habim.  pmdukm.

Specifically damnine  the cause@)  for mainnan  spawmng  failure  wtbin  Glen  Canyon..

Determine the tidelity  of Flanndmoutb  sucks  m cumin xas and  spawning  beds.

Llctenmne  he etTea  of amuu  selenium lcvdr  diihqcd  fmm Glen  Canyon Dam on native  fish speck.

Whu habimt  modificuian add  be mdc m imv Flumlmoutb mcku pqmbtim levels and  aveAl  health, i.e..
dmmtc  moditiwion,  nursery habitat  atdtlisbmmt (wnn brkmca). flow  modification, a.

Assar  the influence of non-native Ash  on Dlrivc tish  speck.

Ddamine  the optimal habitas  cmditims  for flmndmc& suck.  nproduaiaa.  survival.  reuuitmay  ebz.,  i.e.,
tmpntwe.  flow. food. shelter What habitat  ficpn  m he mainstem -adult  Flmnelmcuth  sxkm to rpawn~
Wbusthe...

Detennme  if possible  the -t and  historic use of Flannelmouth  lucka habitat for spawning fotqing,  cover.  es.
withb the Cobmda  Riva and Puia Rivm II  wdl u othu  nibutana.

2

2

1

1

1

1

1

0

0

0

0

0

0

0

2

3

2

3

3

2

2

1

0

1

2

1

0

0

B. Terrestrial and riparian resources

MO 11: Protect, restore, and enhance survival of native and special status species (federal, tribal, and state designations). Ensure
that the required habitat for these species is preserved.

IN 11.1

IN 11.6

Ddim and  apuify edogy of naive fuvl  mmpman, apecidly due&mod and mdangud  spcdc  in&ding
cvdubonvymdavi- chnlrs rulllnl nnp  of vtiuion.  linkaga,  intmkpa&&a,  and  quiremsno.

Evduudmoniun  lmpud  frog  popllAma within  Gkn Canyon. Determine effea of dam  operuiom  on these
pqndniona  (flooding daicuuon. lass  of habitat).

9 9

8 6

IN 11.4 Identify and chaaaaa ripuian  wildlife habitat typa along  the rive corridor. 7 S

rN 11.2 Detmmine spama popultion  to dam drpurunr fmm natwd  range of vuiatmn. 6 4

IN 11.3 Determine chmga. declina  in special  status  rpecia  md chmacrizc  ecosystem chmga to benefit  speck 4 2
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IN 11.5

IN 11.8

IN 11.7

MO 12:

IN 12.1

Develop  a cmnprdxnswe  nldlife  habitat map (using ranate sensq and GIS) for the river  candor  for hi& priority
spaes (mammals, unphtbiuu.  repuls.  buds)

4 S

Identify  and  evaluate otha  seaswe amphibian and lquulc  repuliln  spcaa.  I e.. red spotted toads.  Wo0dhau.w
mds.  cwlyon tee frogs

3 2

Detamine  farlbdity of atabluhmg  other popuktlona  of lmpud  frogs w&in  the river  mmdor. 1 1

Maintain a natural age-class distribution of wildlife species throughout the majority of natural range in Glen and Grand

Canyons, emphasizing the need to recruit into breeding age classes.

8 6

IN 12.4 2

IN 12.2

Asssr  natural range  and age  class  dunrpwm.  changa, amstramc. probable long-term viability implintinr  10
rpma. assess  dternate habitat,  aology aswcmtinu  (specitiully  age ckss); and kaynan  uaeildonr.

Detmnmc  speua’  namnl  ranga  (pre and port dam). I

M 12.5 Deemme  mpaca  of dtematwe  opaaung  aneaa on aamystem  and ewbey  rquiranenls  of rpeciu. 1 1

IN 12.3 DetermIne  htstoric age clur  drsmbution  (pre  and  pea  dam). 0 0

MO 13:

IN 13.2

Protect, restore, and enhance survival of native and special status avifauna

Determme  impacti  of dun opemmns  on awfuuu  food chain  utociurons 8

IN 13.1

M 13.5

IN 13.4

IN 13.3

Define and evaluate  food chain ass&awns.  interdepndcncia,  requiremets.  etc. for native  avifunq  in&xiii  the
Pscgnne  Falcon. Southwutan  Willow Flycatcher. and othar  special status  specie (es.. Yelkw-bilkd Cudcoo).

Damnine  bald eagk habitat  utilization and f-8 pmsm  and  their  rektkmhip u) dam &au and  perform
additional bdd eagle monitoring what  dmncdfcuibk.  (f3nsavuion Rewmmcad&m  4)

Study  pcrepine  falcon  populuiw  dynunio  aad detmnim  their  rdadamhip  to mC  changing rip&a0 caq3tem  for
mschng  life stage  requiremats. (C0nsa-w Km Ftewmm-  3)

Dumnine  peregrine falcon  breeding sita  in Gkn  Canyon and Grand  Canyon.

MO 14:

M 14.6

Sustain populations of Kanab ambersnail wherever they currently exist within the. Colorado River ecosystem.

10 11

IN 14.1 D&amtne specific habitat  duMaimcl  m@-cd by mC KM.  V&C 3-p 41) 8 9

IN 14.3 8

IN 14.4

IN 14.2

IN 14.5

IN 14.7 Dctemunc  chnga in poplktions,  health, and duraaer  of Kanab unbennail. 6
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X 0

MO 15:

lN  15.1

Establish or discover and ensure the continued existence of a second population of Kanab  Ambersnail in Arizona.

Determine gencuc rimduitia  and differencea  hong populUioru  of Kuub  unhamtil 5 7

M 15.2 lnvemgue  the ~a”spIa”t  I”- of vegeum”  ~mporiant to the Kuub an~bamail~  a) Invalguc suoxss  of 4 6
rmpmly  movmg Mimullu....  b) Invst~gmc  success  of temporudy/pmnmmdy  relocumg  Mnnuiu

MO 16: Maintain enhance or restore vegetative communities made up of diverse groups of native riparian and upland species
with special emphasis on preservation of unique plant communities and special status species at different stages of
succession..

M 16.1 Damn”w disuibution  and  abundance of Mive  and non-natwe  riparia and  upland vegatior including feda&.
state md mbll-listed  sawuvc spaa.  old high WUCI  mn+ new high  wwr  mnq  and  “ashore  marshes

6 5

IN 16.6 Evahute impam  of dun opemtiom  on smblisknwnt  of u!d impam  fmm exotic  plant  spata. 5 4

M 16.2 Idmdfy  a”d quumfy  tie OHWZ (above I50.000  da) md NHWZ (barnen 459JO  md I 50.0@1 cf,) vegeatio”  typu
(cmmnuniua)  within  the CArado River awystsn.

5 4

lN 16.4 Deemtim  the effect8  of-t md pmpacd  dun om on  fhae mmmunitia. 4 4

lN 16.5 Daermmc  the ecology of the principal woody rpma  (fe.produaios  aublishment)  within the OHWZ Quantify  the 2 2
effeus of dun openuona  on this  ecology.

M 16.3 Dumnine  change I” atenf or absmduu of tic OHWZ and  NHWZ plant communitia. Li”k  monitoring u) site 0 0
spewic  studies  to damnine rpexs diverany.

Cultural Resources

MO 1:

M 1.1

lN 1.3

M 1.4

M 1.2

M 1.6

lN 1.5

lN 1.7

M 0 2 :

M2.1

IN 2.2

MO 3:

Conserve in situ all the downstream cultuml  resources and take into account Native American cultural resource concerns
in the Colorado River ecosystem.

13 12

7 7

Praavuiw. stabilization and/or dccumenprrm  of adtunl ruaucu  as impacted  by sediment  twcacu uociued 5 6
with lltantiVC  opmnng  cxitil

tkvdop  dam  system  m - vuiabk  risk of damageJka  of diffaing raarm/sita fmm prdmrd uul  altsnuivc 4 - 6
slnmgia  and opmting  uitoil

Evaluate  fIood  terrace stability “a+awy to m&tai”  culmnl ltXUWUMd-UpltdU”eO”ditiO~ 2 6

Pram&u4  mbilii  offlmd tancu h&Iii  arkural  rcaowm 2 5

Evllutc medmcbloey  for mrrellting  raratiorul  sita  w end  culti  ruwrce  mxpacm 0 1

If in situ conservation is not possible, design mitigative strategies that integrate the full consideration of the values of all
concerned tribes with a scientific approach.

Chafacha  througk scimtiiic  study and  data devdopmmt  all -cd hirmrid  md current  vduq  iacluding 9 9
rcientitic  vdwr.  of resowce tobibalnatiauudtogawalpublic

Developraeuchdailgvuldcomuac*redtilhbnrrmvay 2 5

Protect, and maintain physical access to and use of traditional cultural properties and other cultural resources, where such
access and use may be impacted by dam operations.
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X 0

IN 3.1 6 9

MO 4: Maintain and integrate all appropriate cultural  data recovered Tom  monitoring, remedial, and mitigative action and
incorporate these data into the evolving research designs and mitigative strategies for understanding the human
occupation and use

lN4.1 tkvelop  nolvmg  rewdl designs md/or  other methoda mcludmg  ryntha~r  of existing  wulabk  data uxi  GIS  for
under&ndung  human ocapauon  and  use

5 7

Socioeconomic (Hydropower)

MO 1: Maximize the value  of long-term power and energy generation within the criteria and operating plans established by the
Secretary under Section 1804 of the Grand Canyon Protection Act I.

M 1.1 continue to mO”“or  the  -t of reven”cI  colleoed  frca  fhe  galcnuon  of ekcmcal  power  ” the  Glal canyon
POWS pk”t.

PI 1.2 cclnti”ue  to -nt for the ti”uKill/ ccammic cast of the  opmtio”al  changea  at Glen  Canyon  Dam due  to the ROD
including rate impam  m CRSP  1o”gim” firm ekurial  antomc~~.

lN 1.3

lN 1.4 Evaluate difiadtia  in apmting n intcgntsd  ekcbial system. inciuding  regukdng I lad  cam01 M

Water Resources

MO 1: The Secretary shall Operate Glen Canyon Dam in a manner fully consistent with the Record of Decision and subject to
the ALaw of the River,@ including but not limited to the following: Grand Canyon Protection Act of 1992, the Colorado
River..

lN 1.1 @nuJly  mlka  and report Glen Canyon Dun flow relsre information.

MO 2: Maintain water quality at levels appropriate to support physical, biotic, and human resource needs of various ecosystems
downstream of Glen Canyon Dam as mandated by the Grand Canyon Protection Act and incorporated into the Record of
Decision.

rN2.1

n-4 2.2

Sediment Resources

MO 1: Maintain a long-term balance of river-stored sand to support maintenance flow (in years of low reservoir storage),
beach/habitat-building flow (in years of high nscrvoir  storage), and unscheduled flood flows. Maintain system dynamics
and....

lN 1.2 Defim minimal levels of rive rmnd  Kdimcna n&eouymrminminkngtmnsandlw,ba&vater.inrmPa 11 9
sdimslt  depcaio

IN 1.3 lhdq  pmdmm  m monitor  and  pmtii impxa  of &mwive opnting  aiteria (Ilow  regimea)  on river stored IO 7
sedimer.utdimpuuks&ctrabs

lN 1.4 M- ud modd wdimmt  contribulimu  fmm all amlribudng  xnwca  including tibway md hi&  m-race  rauca 10 8

M 1.1 Define  hiiul  and  aurmt  (dunda  and rmrtwc) level9 of river stored  sedimsll  in ryMn  nd auociated  flow 7 5
M”=

lN 1.5

MO 2:

Evahate  the gmlogy/geanorph&gy  whin Glen  Canyon  to’ (I) dnamine  hiical  duaga in sue  and extau  of 6 5
busha.  smdbvr  and bxkwum,  (2) qantify sediment (size  clua  and quwttity)  input fmm side dwmek.  (3)
undsrand bed mm-pholqn.

As a minimum for each reach, maintain the number and average size (area and thickness) of sandbars and backwaters
between the stages associated with flows of 8,000 and 45,000 cfs that existed during the 1990191 research flows.
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I

P-4 2.6

IN 2.3

lN 2.7

lN 2.4

lN 2.5

M 2.2

fN2.1

rN 2.8

MO 3:

lN 3.4

M 3.3

IN 3.5

M3.1

IN 3.2

MO 4:

IN 4.2

rN4.1

lN 4.3

MNH5.

MNHl.

lN NH8.

lN NH7.

lNNH3.

M NH4.

Duennrne tmphuuonr  of dam opmung  cmma on beach  and sandbar  md blchts  dmmctu  and wue&e,
m&ding  suitability of umpmg  beacha

8 6

Momtor  fitmrc  dmnga  fin  sediment and defiie  bdlnar  (channel. banks, bars)  and hydraulic p-a nectary to
maintam  1990/91  sandbar levels

Comprehensively  quanufy  the extent and location of alnmg  sandban. beaches  and badwacn  dong  the C&nQ
River mmdor

Evduumn  of flow regime ~mpaco  on terrace and cultural remurcu

Evaluate  hrstoncd  sandburkcknta change  md develop methods for predefmmg  beach  and  sandbar chmgc  unda
opating  a-lten.

Woking  with  v~notu  raauce agmcia and  spec~tiists.  select  most appmprime  flow levekkgimcs ta detanune
baseline for compu’won.~  for all  raaucs

5 3

5 2

3 2

3 3

2 3

Characterize undbar~ackwuu badmu and  chvrcta  and  sm~cture  in 1990/91

Assess  the effecb  and  use of the  spillways  on bed  morphology in the front of the  dun and  in d&co on power
produaion and  biom

1 1

1 1

Periodically increase the average size of sandbars above the 20,000 cfs river stage and number and average size. of
backwaters to the amounts measured during the high period of 1990/91  or the 1996 test of the beach/habitat-building
flow in as many

Define  all  linkagea, munitions.  intcrdepadmc~a.  etc. of physical sediment resource  and  bukwlta rewunxa  to
biotic ennties

8 7

Duke  changes  between  IwOn  and I996  in scdtmml  and backwuu  raowcu chamcw  and  sml-  ruocNed 4 3
with  dam opmtmg  criteria

Ddim pmcata  nccusuy  to maintam  backwaters  at 19906X or 1996 levels 3 2

lhfmc 1996 and  199Oi91  badwata  eoxystans  and  associated flow regrma 3 4

l&tine hiicd  vui~kn  in backwma “u”lkMd- 2 3

Maintain system dynamics and disturbance by redistributing sand stored in the river channel and eddies to areas
inundated by river flows up to 45,000 cfs in as many years as possible when BHBF hydrologic and resource criteria are
met

Devdop mahodologia  to define future flow  rcgmied  to maximize bmefat  to sediment and b&au chmaUa  and
ClU-

6 - 4

6 6

5 5

Develop  an vndartvding  of bed morphology dynamica  within Glen Canyon

Quantify the  available sediment III  the river channd  wtthin  the  Gla  Gnyon  reach  to build beuha  within Marble
C-V-J”

4 2

3 3

Comprehensively qunufy  the  extent and lounon  of existing sandban  and beacha  along  the nva mm&r

Summarize the hiial  dunga m riva banks  and sandban  within the Glen Canyon reach  and determine long term
changs  in size

3 2

2 0

Quantify  the sediment mputs  within the  Glen Canyon reach  from unregulucd  side channela

Assac the  impact of current and anticipated dun opemtiau  on the  high  terncu within  Glen  Canyon Define  the
relative importance of natural  erosion of high tanca  as compared  to thu  experienced due  to cwrent  dam opendons

2 2

1 2
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IN NH6.

MNH2.

GIS

MO 1:

IN 1.2

IN 1.1

Recreation

MO 1:

IN 1.3

IN 1.1

IN 1.2

IN 1.4

IN 1.5

MO 2:

n-42.1

IN 2.2

IN 2.3

IN 2.4

MO 3:

IN3.1

lN 3.2

IN 3.5

IN 3.3

IN 3.4

1

(Management Objective to be added)

Provide quality recreation experiences consistent with other resource objectives.

Thursday, April 30, 1998 Page9of 10

2 0

1 I

10 4

9 4

5 2

3 2

Dctermim  potential  impnas  of inceased  heavy meals  on sport fuhing 0 0

Maintain flows and sediment processes that create an adequate quantity, distribution and variety of beaches for camping,
as long as such flows are consistent with management of natural recreation and cultural resource values (other natural
resource..

Dccamine deqwtc  beach  quantity. quality,  chvncr  asad  aructw for camping thmwghcut  aystan 10 1

Evaluate  imp&a  of opemdng  mtma on anblLhing  and maintaining adcque baths  and distribution  of other
wsotmu. quality.  charutu  and  mrucmre

8. 6

Dewlop  mubodow  to evaluate  diibudon.  qunmy and quality  dunga  in all  campable  baths thnwgh  ume 3 I

Develop  ryneu fmdda  to predict  tlow  regnner  for building and  mtimkting bacha 2 2

Maintain flows that minimize impacts to navigability by authorized water craft and for boaters, waders, and campers in
the riverine corridor.

3 1

3 3

1 2

I 2

0 I



I

x 0

MO 4: Maintain flows and habitat suitable for quality cold water fishery opportunities in Glen Canyon.

rN4.1 Determine flow regmwa nkaury to milmu~n  fish populations  of loO.ooO  adult Tmat  (age clus  II plus) 7 2

MO 5: Maintain flows and habitat suitable for waterfowl sport hunting and wildlife viewing opportunities in Glen Canyon.

rN 5.1 Define  panan  of watafowl  hunung USC  md utsfution  and otha  midlife w and  axeliar to other uses 2

Lake Powell

MO 1: Prevent unacceptable effects on the water quality (physical, chemical, biological) of Lake Powell due to dam operations
and ensure that fully informed AMWG decisions are possible both now and in the tinrue.

lN 1.1 (Phys) Determine tie dfca of -f dam open&am  on -u wata  quality.  including but twt  limited 10 the  following 14 10

IN 1.1 (Biol) Determine the  impacta  of dam opa~~na and  raultmg  water quaky  on primuy  and  seamday  pmduaivity  of L&e 12 5
’ Powell. including..

IN 1.2

MO 2:

M2.1

IN 2.6

IN 2.2

IN 2.4

IN 2.5

IN 2.3

Dacnbe  and  quanufy  the efFoa  of elevated levels of s&mum  on the primary produaivny  of Lake Powell 0 1

Protect Lake Powell aquatic ecosystem from unacceptable impacts due to dam operations and subsequent effects,
including but not limited to: temperature, reservoir surface elevations, elevated selenium levels, advective flow patterns,
predator/prey

Lktmmne  the &&a of water temperature caused  by dam openrmtu

Damnine the &an of tirh movcmcn~  caused  by dun  opmtions

Dccamine the efkn of fluauuio~~  in the r&&&k surfwe  elevuions  cased  by dam  opmtimu

Determine the dTez2 of adveaive flow p- on Lake Powell 4uUic  ecosystem  cawed  by dam opuatimu

Damnine the  effan of pred~~dprey  rdabonrhlp  cased  by dam  operations

Ddcmmc the dfats  of elevated selenium levels  caused  by dam opent~onr

Thursday, April 30, 1998 Page 10 of 10
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APPENDIX C

OUT YEAR BUDGET PROTOCOL FY98, 99 & 2000 BUDGET



APPENDIX C

A Protocol for Out Year Budget Planning in the Adaptive Management Program.

l Management Objectives, Information Needs and Strategic Plan will drive the budget
process

l The TWG will review unresolved Information Needs and GCMRC Accomplishments
annually (September)

l AMP Strategic Plan and/or AMP Annual Plan and proposed budget (GCMRC &
Reclamation) will be submitted to the TWG by GCMRC for review and recommendation.
Plans are to include complete AMP programs and budget (December)

l The TWG and GCMRC advances the Strategic and/or Annual Plan and Out Year Budgets
to the AMWG for review (January)

l The AMWG recommends to the Secretary’s Designee the final Strategic and/or Annual
Plan with associated Out Year Budget(s) for approval



I

PROPOSED PROGRAM ESTIMATES

GRAND CANYON ADAPTIVE MANAGEMENT PROGRAM

Program Area FY1998

I. Bureau Administration of AMWG 104,000

II. Bureau Administration of TWG 244,000

III. Bureau Administration of SAB 2,750

IV. Bureau Support

A. Support Services 262,000

B. Programmatic Agreements 799,000

V. Bureau/Native American Support (Appropriat 50,000

Subtotal (I-V) 1,461,750

VI. GCMRC Program and Operating Cost

A. Operations, Personnel, Contract Services 1,921,000
-

B. Physical Resources Science 1,175,000

C. Biological Resources Science 1,390,000

D. Cultural Resources Science 388,000

E. Socioeconomic Resources Science Progra 63,000

F. Information Technologies Program 408,000

G. Lake Powell Program

CRSP Revenues 200,000

Bureau Appropriations 50,000

H. Remote Monitoring Technology 0

I. Independent Review Panels 246,000

J. Logistics 0

TOTAL 7,302,750

FY1999 FY2000B

132,000 114,000

57,000 93,000

60,000 60,000

242,000 243,000

902,000 1,006,000

50,000 50.000

1,443,000 1,566,000

1,922,000 2,083,000

’ 1,175,000 7 0 0 , 0 0 0  *

’ 1,390,000 1,500,000  z

I 390,000 3 0 0 , 0 0 0  z

63,000 0

408,000 300,000

250,000 325,000

0 0

0 400,000

243,000 150,000

0 6 0 0 , 0 0 0  ’

7,284,000 7,924,000

-

’ In FY98 and FY99 logistics support is included in these funding levels

’ Logistics is proposed as a separate line item in FY2000; i.e., line item J



PROPOSED PROGRAM ESTIMATES

GRAND CANYON ADAPTIVE MANAGEMENT PROGRAM

Area

I. Bureau Administration of AMWG

II. Bureau Administration of TWG

III. Bureau Administration of SAB

IV. Bureau Support

A. Support Services

B . Programmatic Agreements

V. Bureau/Native American Support (Appropriations)

Subtotal I-V

VI. GCMRC Program and Operating Cost

A. Operations, Personnel, Contract Services

B. Physical Resources Science

C. Biological Resources Science

D. Cultural Resources Science

E. Socioeconomic Resources Science Program

F. Information Technologies Program

G. Lake Powell Program

H. Remote Monitoring Technology

I. Independent Review Panels

J. Logistics

TOTAL

114,000 114,000 114,000

93,000 93,000 93,000

60,000 60,000 60,000

243,000 243,000 243,000

1,006,000 1,006,000 1,006,000

50,OOQ 50,000

1,566,000 1,566,000 1,566,000

FY2000A FY2000B FY2000C

1,950,000 2,080,000 2,150,000

700,000 700,000 950,000

1,200,000 1,500,000 1,850,000

200,000 300,000 450,000

0 -55,000 90,000

250,000 320,000 510,000

175,000 325,000 440,000

400,000 400,000 400,000

150,000 150,000 250,000

600,000 600.000 700.000

7,191,000 7,996,000 9,356,000

Rev. (4/06/98), p.1



Information Needs Prioritization -
Overall Rankings Across Resource Categories
Resource Category Mgt Obj InfoNeed 0 X

A.3 -Native Fish MO 5: M 5.3 14 14

Cultural Resources MO 1: M 1.1 12 13

A.3 - Native Fish MO 314: IN 314.2 11 8

B. Terrestrial and riparian resour MO 14: IN 14.6 11 10

A.3 - Native Fish MO 314:

A. 1 - Aquatic Food Base MO I:

A. 1 - Aquatic Food Base MO 1:

A. 1 - Aquatic Food Base MO 1:

A.3 - Native Fish MO 3/4:

A.3 - Native Fish MO 3/4:

A.3 -Native Fish MO 5:

Lake Powell MO 1:

IN 314.5

IN 1.1

IN 1.2

IN 1.3

M314.1

M 314.3

IN 5.2

IN 1.1 (Phys)

lN6.1

M 6.2

M3.1

M2.1

IN 5.5

lN 11.1

lN8.1

IN 14.1

IN 1.2

l-N 2.1

M 3/4.12

10 6 -

10 9

10 9

10 10

10 10

10 8

10 10

10 14

A.3 -Native Fish MO 6:

A.3 - Native Fish MO 6:

Cuhal  Resources M03:

Cultural Resources MO 2:

A.3 - Native Fish MO 5:

B. Terrestrial and riparian resour MO 11:

A.3 - Native Fish MO 8:

B. Terrestrial and riparian resour MO 14:

Sediment Resources MO 1:

Water Resources M02:

A.3 -Native Fish MO 314:

9 8

9 7

9 6

9 9

9 9

9 9

9 8

9 8

9 II

9 9

9 8

A.2 - Trout MO 2:

B. Terrestrial and riparian resour MO 14:

lN2.1

IN 14.3

8

8

9

8
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Resource Category Mgt Obj Info Need 0 X

A.3 - Native Fish MO 314

Sediment Resources MO I:

A.3 -Native Fish M O 314

A.3 - Native Fish M O 314

Sediment Resources M O 1:

B. Terrestrial and riparian resour MO 13:

A.3 - Native Fish MO 8:

B. Terrestrial and riparian resour MO 14:

Cultural Resources MO 1:

B. Terrestrial and riparian resour MO 14:

B. Terrestrial and riparian resour MO 14:

B. Terrestrial and riparian resour MO 15:

Sediment Resources M03:

A.3 -Native Fish M O 5:

Ecosytem Assessments MO 1:

A.3 -Native Fish M O 9:

A.3 - Native Fish MO 8:

A.3 -Native Fish M O 8:

A.3 - Native Fish M O 7:

Cultural Resources M04:

Cultural Resources

Sediment Resources

B. Terrestrial and riparian resour

Sediment Resources

Water Resources

A.3 - Native Fish

Cultural Resources

A.3 - Native Fish

A.3 -Native Fish

A.3 -Native Fish

A.3 - Native Fish

MO 1:

MO 4:

MO 15:

M02:

M02:

M O 10:

MO 1:

MO 10:

MO 3/4

MO 314

M O 5:

IN 3/4.13 8 1

IN 1.4 8 10

IN 314.8 7 6

IN 314.7 7 6

IN 1.3 7 10

IN 13.1 7 1

IN 8.2 7 4

IN 14.2 1 7

IN 1.3 7 7

IN 14.4 7 7

IN 14.5 1 7

IN 15.1 7 5

M3.4 7 8

IN 5.4 1 2

IN 1.1 1 14

IN 9.3 1 3

IN 8.6 7 4

IN 8.5 7 4

IN 7.1 1 5

lN4.1 7 5

IN 1.2 6 4

M4.1 6 6

M 15.2 6 4

M 2.6 6 8

IN 2.2 6 6

IN 10.5 6 2

IN 1.4 6 5

IN 10.1 6 5

lN 314.9 6 5

M 3/4.11 6 3

IN 5.1 6 2
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Resource Category

Recreation M02:

A.3 - Native Fish MO 9:

Cukurai  Resources MO 1:

B. Terrestrial and riparian resour MO 13:

B. Terrestrial and riparian resour MO 12:

B. Terrestrial and riparian resour MO I I:

A.3 - Native Fish MO 10:

Mgt Obj Info Need 0 X

IN 2.2 6 8

IN 9.4 6 1

CN 1.6 6 2

IN 13.2 6 8

IN 12.1 6 8

IN 11.6 6 8

IN 10.6 6 2

Cultural Resources M02: IN 2.2 5 2

A.2 - Trout MO 2: rN 2.2 5 5

Sediment Resources MO I: M 1.1 5 1

A.3 -Native Fish MO 314: IN 3/4.14 5 4

Cultural Resources MO 1: IN 1.5 S 2

A.3 - Native Fish MO 8: IN 8.4 5 2

A.3 - Native Fish MO 9: IN 9.2 5 1

B. Terrestrial and riparian resour MO 1 I: IN 11.5 5 4

B. Terrestrial and riparian resour MO 14: IN 14.7 5 6

A.3 - Native Fish MO 10: M 10.4 5 2

B. Terrestrial and riparian resour MO 11: IN 11.4 S 7

B. Terrestrial and riparian resour MO 16: IN 16.1 5 6

Sediment Resources M04: IN 4.3 5 5

Sediment Resources MO 1: IN 1.5 5 6

Lake Powell MO 1: IN 1. I (Biol) 5 12

A.3 -Native Fish MO 10:

Recreation MO 1:

A.3 -Native Fish MO 314:

Recreation MO 1:

B. Terrestrial and riparian resour MO 16:

B. Terrestrial and riparian resour MO I I:

B. Terrestrial and riparian resour MO 16:

B. Terrestrial and riparian resour MO 16:

Sediment Resources M04:

IN 10.2 4 3

IN 1.1 4 9

IN 3/4.10 4 2

IN 1.3 4 10

M 16.2 4 5

M 11.2 4 6

N 16.4 4 4

IN 16.6 4 5

IN 4.2 4 6
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Resource Category

Sediment Resources

A.2 - Trout

A.2 - Trout

A.2 - Trout

Mgt Obj Info Need 0 X

M03: M3.1 4 3

MO .2: IN 2.5 4 0

MO 2: M 2.4 4 4

MO 2: IN 2.6 4 3

A.3 - Native Fish MO 9: IN9.1 3 2

B. Terrestrial and riparian resour MO 13: IN 13.5 3 3

Recreation M03: M 3.2 3 3

A.3 - Native Fish MO 8: mu  3. (APP.) 3 1

Sediment Resources MO 2: IN 2.2 3 2

A.3 - Native Fish MO 8: M 5. (APP.) 3 2

A.3 - Native Fish MO 8: PJ 1. (APP.) 3 1

Sediment Resources MO 4: MNHl. 3 3

A.3 - Native Fish MO 8: IN 8.3 3 1

Sediment Resources M02: IN 2.3 3 5

A.2 - Trout MO 2: IN 2.7 3 4

Sediment Resources M02: IN 2.5 3 3

Sediment Resources M03: M3.3 _ 3 4

Sediment Resources M03: M 3.2 3 2

A.3 - Native Fish MO IO: IN 10.3 3 3

Recreation M03:

Recreation MO 2:

B. Terrestrial and riparian resour MO 11:

A.3 -Native Fish MO 8:

A.3 - Native Fish M08:

Recreation MO 1:

Recreation M03:

Recreation M04:

A.2 - Trout MO 2:

A. 1 - Aquatic Food Base MO 1:

A.3 - Native Fish MO 8:

A.3 - Native Fish MO 8:

Thursday, April 30, 1998

M 3.3 2 1

IN 2.4 2 2

M 11.3 2 4

IN 13. (App.) 2 0

IN 11. (App.) 2 I

IN 1.4 2 3

M3.5 2 I

M4.1 2 7

IN 2.3 2 1

M 1.10 (App.) 2 3

m 2. (APP.) 2 2

m 4. (APP.) 2 1
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Resource Category Mgt Obj Info Need 0 X

A.3 -Native Fish M08: RJ 6. (APP.)

A.3 - Native Fish MO 314 IN 314.6

A.3 -Native Fish MO 314 IN 314.4

A. 1 - Aquatic Food Base MO I: IN I .9 (App.)

Sediment Resources M03: IN 3.5

Sediment Resources MO 4: IN NH5.

Sediment Resources M04: IN NH8.

Sediment Resources MO 4: IN NH4.

Sediment Resources MO 4: IN NH3.

B. Terrestrial and riparian resour MO 13: IN 13.4

B. Terrestrial and riparian msour  MO 16: M 16.5

B. Terrestrial and riparian resour MO 12: R-4 12.4

Recreation MO 1: IN 1.2

B. Terrestrial and riparian resour MO 1 I: IN 11.8

Sediment Resources M02: M 2.7

Sediment Resources M02: M 2.4

A. 1 - Aquatic Food Base MO 1:

Lake Powell M02:

A.3 -Native Fish M08:

Sediment Resources M02:

A.3 -Native Fish M08:

Sediment Resources M04:

A. I - Aquatic Food Base MO 1:

Sediment Resources M02:

Recreation M02:

A. 1 - Aquatic Food Base MO I:

B. Terrestrial and riparian resour MO 11:

A.3 -Native Fish M08:

B. Terrestrial and riparian resour MO 12:

Lake  Powell M02:

Recreation M03:

Recreation M03:

IN 1.7 (App.)

IN 2.6

M 9. (APP.)

IN 2.8

n-4 8. @PP.)

MNH2.

IN 1.. 12 (App.)

IN2.1

rN2.1

M I .8 (App.)

IN 11.7

IN 12. (App.)

IN 12.2

M 2.5

M 3.4

lN3.1

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

1

I

1

I

I

1

1

I

1

1

1

I

I

1

I

1

1

I

0

4

3

4

3

1

2

2

2

2

5

3

5,

3

3

5

0

I

0

I

0

1

10

1

I

0

1

I

0

3
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Resource Category Mgt Obj Info Need 0 X

B. Terrestrial and riparian resour MO 13: IN 13.3

Sediment Resources MO 4: R\I NH6.

Recreation MO 5: IN 5.1

B. Terrestrial and riparian resour MO 12: IN 12.5

Recreation M02: IN 2.3

Lake Powell MO 1: IN 1.2

Lake Powell M02: rN2.1

Culturai  Resources MO 1: IN 1.7

GIS MO 1: IN 1.1

A.3 - Native Fish MO 8:

A.3 -Native Fish MO 8:

Recreation MO 1:

A.3 -Native Fish MO 8:

GIS MO I:

B. Terrestrial and riparian resour MO 16:

Sediment Resources M04:

A. 1 - Aquatic Food Base MO 1:

Lake Powell MO 2:

Lake Powell MO 2:

Lake Powell MO 2:

B. Terrestrial and riparian resour MO 12:

IN 10. (App.)

DJ 7. (APP.)

IN 1.5

IN 14. (App.)

IN 1.2

IN 16.3

IN NHI.

IN 1.11 (App.)

IN 2.2

M 2.3

IN 2.4

M 12.3

Socioeconomic (Hydropower) MO 1:

Socioeconomic (Hydropower) MO 1:

Socioeconomic (Hydropower) MO 1:

Socioeconomic (Hydropower) MO 1:

Water Resources MO 1:

IN 1.1

IN 1.2

IN 1.3

IN 1.4

IN 1.1

I I

1 1

I 2

I I

I 3

I 0

I 9.

I 0

I I

0 0

0 0

0 0

0 0

0 2

0 0

0 2

0 0

0 1

0 0

0 I

0 0
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